Neutrophil alkaline phosphatase: comparison of enzymes from normal subjects and patients with polycythemia vera and chronic myelogenous leukemia.
To determine whether decreased alkaline phosphatase activity in the granules from neutrophils of patients with chronic myelogenous leukemia (CML) was due to an absence of enzyme or the production of defective enzyme, we compared the immunologic properties of granule alkaline phosphatase derived from patients with CML with that of normal subjects and patients with polycythemia vera (PRV). Antisera prepared in rabbits against granule alkaline phosphatase purified from the neutrophils of a patient with PRV produced a single precipitin line of antigenic identity when reacted with extracts of normal, PRV, and CML neutrophil granules. A histochemical stain for alkaline phosphatase activity (alpha-naphthyl acid phosphate coupled with Fast Blue RR) specifically stained the precipitin line. A variety of quantitative precipitin techniques failed to produce satisfactory precipitation of alkaline phosphatase activity. Comparative analyses were therefore performed by affinity chromatography using goat antirabbit-gammaglobulin linked to Sepharose 4B to adsorb alkaline phosphatase complexed with rabbit gamma globulin. With this method, 100% of CML, normal, and PRV alkaline phosphatase could be adsorbed. Using limiting concentrations of antibody, a proportionally smaller fraction of enzyme activity was absorbed as the concentration of PRV alkaline phosphatase or normal alkaline phosphatase was increased. Extracts of CML granules containing comparable amounts of protein but 200-fold less alkaline phosphatase activity per milligram did not specifically reduce adsorption. Thus, in CML, we found no evidence that the granulocytes contained a large amount of antigenically normal but enzymatically defective alkaline phosphatase. Examination of electron micrographs revealed no significant differences in the number or distribution of granules in the granulocytes of normal subjects or patients with PRV or CML. This suggests that the low level of neutrophil alkaline phosphatase in CML granulocytes is the result of decreased enzyme content and not a consequence of synthesis of catalytically defective enzyme.